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Summary
Background.— Few data are available on the evolution in the number of referrals and the
spectrum and frequency of issues addressed in paediatric cardiac outpatient clinics.
Aim.— To assess the volume and range of symptoms and diagnoses in patients, referred to a
paediatric cardiac outpatient clinic in an academic hospital setting.
Methods.— Data were collected prospectively over 6 months.
Results.— Historical comparison showed that the number of outpatient visits increased
from 819 during the ﬁrst semester of 2004 to 865, 1045 and 1391 during the ﬁrst
semesters of 2005, 2006 and 2007, respectively. During the 6-month study period in
2007, 854/1391 visits concerned patients with known heart disease; the reason for the
visit was follow-up of congenital heart disease (n = 616 children, 128 adults), arrhyth-
mia (n = 91) or acquired heart disease (n = 19). During the visit, the decision to perform
diagnostic or therapeutic cardiac catheterization or a surgical procedure was taken in
47 cases. Foetal echocardiography was performed in 60 foetuses and was abnormal in 21 cases.
Among the other 477 visits, which concerned patients without known heart disease, the
most frequent clinical concern was cardiac murmur (n = 193) and there were new diag-
noses of congenital heart disease (n = 28), ventricular dysfunction (n = 2) and arrhythmia
(n = 7).
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les hôpitaux académiques augmente de fac¸on alarmante. Nos données peuvent être utiles dans
le calcul des effectifs nécessaires à cette activité et dans l’établissement des programmes de
diatr
. All
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ntroduction
lthough a variety of cardiac conditions and symptoms occur
n the paediatric population, few data [1—3] are available on
he spectrum and frequency of issues addressed in paediatric
ardiac outpatient clinics.
Education of medical students and residents in pae-
iatric cardiology is challenging because structural heart
iseases are uncommon and because conditions that poten-
ially have a cardiac basis often have other causes [4,5]. It
s therefore important to establish the appropriate empha-
is for clinical instruction in paediatric residency training
rogrammes.
Moreover, referrals to outpatient clinics for a cardiology
pinion appear to be increasing alarmingly, with the major-
ty of the children referred having normal hearts [2,3,6,7].
uch an increase in demand for specialist services has impor-
ant implications not only for training but also for resources.
The aim of this study was to assess the volume and range
f symptoms and diagnoses in patients referred to a pae-
iatric cardiac outpatient clinic in an academic hospital
etting.atients and methods
ueen Fabiola Children’s University Hospital (HUDERF, Free
niversity of Brussels [ULB], Belgium) is the only Belgian
niversity hospital devoted entirely to children’s medicine.
p
ﬁ
a
o
pique des étudiants et internes de nos services.
rights reserved.
s a medicosurgical hospital with 168 beds, it accommo-
ates more than 11,000 children per annum who require
ospitalization. The ambulatory sector is one of most impor-
ant in Belgium and receives more than 100,000 patients per
nnum. The activities of the paediatric cardiac outpatient
linic of our institution were collected prospectively over
period of 6 months. A proforma was completed by the
aediatric cardiologist, seeing the patient at the time of
he visit between January 01 and June 30, 2007. Tabulated
ata included date of visit, age, indications for referral,
hether the patient was new or was known to the cardi-
logy service, electrocardiographic and echocardiographic
ssessments, and subsequent management if necessary. For
ach patient, visits were tabulated as separate encoun-
ers if they occurred on different days. The study protocol
as approved by the Institutional Review Board (Ethical
ommittee).
esults
ver the 6-month period, there were 1391 outpatient visits
o our tertiary paediatric cardiac centre. Historical compar-
son showed that the number of visits increased from 819M.M. Massin et al.
Conclusions.— The ambulatory paediatric cardiology workload in tertiary academic hospital
settings is increasing alarmingly. These data may be helpful in future planning of consultant
manpower and in curriculum development for cardiac training of students and residents.
© 2008 Elsevier Masson SAS. All rights reserved.
Résumé Peu de rapports décrivent l’activité de consultation externe en cardiologie pédia-
trique et son évolution, qualitative et quantitative, durant ces dernières années.
Méthode.— Ces données ont été prospectivement recueillies durant une période de 6 mois.
Résultats.— Nous avons constaté que le nombre de consultations externes a augmenté de 819
durant le premier semestre de 2004 à 865, 1045 et ﬁnalement 1391 durant le premier semestre
des années 2005, 2006 et 2007 respectivement. Durant la période la plus récente, 854 des 1391
consultations externes ont concerné des patients dont la cardiopathie était connue et le motif
de la visite était un contrôle de cardiopathie congénitale (n = 616 enfants et 128 adultes), de
trouble du rythme (n = 91) ou de cardiopathie acquise (n = 19). Une indication de cathétérisme
cardiaque à visée diagnostique ou thérapeutique, ou d’intervention chirurgicale a été donnée
dans 47 cas. Soixante fœtus ont bénéﬁcié d’une échocardiographie fœtale qui s’est révélée
anormale dans 21 cas. En ce qui concerne les 477 autres consultations, les principaux motifs de
visite étaient un soufﬂe cardiaque (n = 193), une douleur thoracique (n = 39), une drépanocy-
tose (n = 35), des palpitations (n = 33), une syncope (n = 28), une analyse de fonction cardiaque
après traitement par anthracyclines (n = 15), un traitement par cisapride (n = 15), des infections
respiratoires récurrentes (n = 15), une intolérance à l’effort (n = 12) et une insufﬁsance rénale
(n = 10). Dans cette population sans problème cardiaque connu, nous avons diagnostiqué une
cardiopathie congénitale dans 28 cas, une dysfonction ventriculaire dans 2 cas et un trouble du
rythme dans 7 cas.
Conclusion.— La charge de travail des consultations externes de cardiologie pédiatrique dansatients during the ﬁrst semester of 2004 to 865 during the
rst semester of 2005, 1045 during the ﬁrst semester of 2006
nd ﬁnally, 1391 during the study period in 2007. At the time
f the study, the staff included three full-time equivalent
aediatric cardiologists.
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iFigure 1. Range in age of the patients.
There were 1203 patients less than 18 years of age (mean
age± standard deviation [SD] 5.6± 5.1 years), 60 preg-
nant women for foetal echocardiography (mean age± SD
29.5± 5.4 years), and 128 patients with grown-up congenital
heart disease (mean age± SD 25.5± 7.2 years). The range in
age of the patients in the general study population, in the
population of patients with previously known heart disease
and in the population of patients without previously known
heart disease (foetuses excluded) is shown in Fig. 1.
In 854 cases, patients had a heart disease that was known
previously to our service and the reason for visit was the
follow-up of a child with congenital heart disease (n = 616),
an adult with grown-up congenital heart disease (n = 128),
an arrhythmia (n = 91) or an acquired heart disease (n = 19).
Table 1 shows the diagnostic categorization of congenital
heart disease (predominant lesion) for the different age
groups. Logically, most infants and young children with sim-
ple lesions were unoperated, whereas the reason for the visit
was postoperative assessment in older patients with sim-
ple lesions and in patients of any age with complex lesions.
During these visits, the decision was taken to perform a
diagnostic cardiac catheterization in three cases, a ther-
apeutic cardiac catheterization in 16 cases and a surgical
procedure in 28 cases. Additionally, atrial ﬁbrillation and
exercise-induced ventricular tachycardia were diagnosed in
two adults and one adult respectively, with grown-up con-
genital heart disease.
Foetal echocardiography was performed in 60 foetuses
and was abnormal in 21 (35%). The following diagnoses were
noted: complete atrioventricular septal defect (n = 3), trun-
cus arteriosus (n = 2), D-transposition of the great arteries
(n = 2), perimembranous ventricular septal defect (n = 2),
incomplete atrioventricular septal defect (n = 2), Taussig-
Bing anomaly (n = 2), hypoplastic left heart syndrome (n = 1),
hypertrophic cardiomyopathy (n = 1), univentricular heart
(n = 1), severe pulmonary stenosis (n = 1), atrial ﬂutter (n = 1)
and supraventricular extrasystoly (n = 3). No parents opted
for termination of pregnancy. Birth in our referral centre was
organized for the cases of severe congenital heart disease
(n = 10) and atrial ﬂutter (n = 1).There were 477 new referrals. By far, the most fre-
quent reason for referral was previous auscultation of a
cardiac murmur, accounting for 40.5% of referrals (n = 193).
Other clinical concerns included chest pain (8.2%, n = 39),
drepanocytosis (7.3%, n = 35), palpitations (6.9%, n = 33),
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yncope (5.9%, n = 28), cardiac function in oncological
isease (3.1%, n = 15), cisapride therapy (3.1%, n = 15),
ecurrent respiratory infections (3.1%, n = 15), exercise
ntolerance (2.5%, n = 12), renal insufﬁciency (2.1%, n = 10),
arfan’s syndrome (1.7%, n = 8), Kawasaki’s disease (1.7%,
= 8), systemic arterial hypertension (1%, n = 5), cardiac
amily history (1%, n = 5), cyanosis (0.8%, n = 4), Rx abnormal-
ty (0.8%, n = 4), unidentiﬁed syndrome (0.6%, n = 3), absent
emoral pulses (0.6%, n = 3) and a variety of other reasons in
solated cases (8.8%, n = 42).
Of the 477 patients referred, 440 (92.2%) were found to
ave structurally and functionally normal hearts, and no
rrhythmias. Most letters of referral did not suggest a diag-
osis, but simply stated the presence of a physical sign,
or example, a murmur or a symptom such as thoracic pain
r palpitations. In this population, without previous known
ardiac disease, there were new diagnoses of congenital
eart disease in 28 cases: murmur (n = 18), Marfan’s syn-
rome (n = 5), absent femoral pulses (n = 3), unidentiﬁed
yndrome (n = 1) and tuberous sclerosis (n = 1). The three
atients with absent femoral pulses had severe aortic coarc-
ation and required urgent surgery. The others had minor
r moderate heart diseases (pulmonary or aortic stenosis,
entricular septal defect, mitral valve prolapse, cardiac
umour or aortic root dilation). Ventricular dysfunction was
oted in one patient with treated leukaemia and another
ith drepanocytosis. Finally, arrhythmias were diagnosed
n six cases of palpitations (extrasystoly, n = 3; junctional
hythm, n = 1; supraventricular tachycardia requiring med-
cal treatment, n = 2) and one patient with an ‘abnormal
lectrocardiogram’, performed before sports participation,
ad an asymptomatic Wolff-Parkinson-White syndrome.
iscussion
his study has illustrated the signiﬁcant workload of
mbulatory paediatric cardiology, which results from more
ew patients presenting and more ‘old’ patients requiring
eview.
Although the prevalence of congenital heart diseases is
robably static, referrals to outpatient clinics for special-
st cardiology opinion appear to be increasing. There is a
rowing need for paediatric cardiologists to see patients to
xclude heart diseases, as non-specialists are increasingly
eluctant to take responsibility for deciding if a patient is
ormal [8]. Previous studies have shown that 25—75% of all
ewly-referred patients have normal hearts [2,3,6]. New
atients referred to the outpatient clinics are an increas-
ng area of activity for those providing paediatric cardiology
ervices at a tertiary level, amounting in our centre to more
han one-third of the visits, with fewer than one-tenth of
hose seen having any cardiac pathology. As others have
one [2], we performed an echocardiogram in nearly all
ewly-referred patients. While it is our view that clinical
xamination alone is adequate in many cases, increasingly it
s our experience that parents are dissatisﬁed if an echocar-
iogram is not performed, because many have been told that
hey are being ‘sent for a scan’, rather than for the specialist
pinion of the paediatric cardiologist.
Such an increase in referrals might be the consequence
f increased possibilities for cardiac evaluation, but it is also
740
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Table 1 Diagnostic categorization according to age group.
Diagnosis < 1 year 1—4 years 5—9 years 10—17 years > 17 years
All diagnoses 159 201 134 122 128
Atrial septal defect 15 19 11 1 2
Repaired/occluded atrial septal defect 2 9 14 8 3
Ventricular septal defect 39 34 12 9 12
Repaired ventricular septal defect 5 19 4 8 6
Repaired atrioventricular septal defect 1 6 7 2 6
Repaired total anomalous pulmonary venous connection 2 6 1 1 1
Tetralogy of Fallot 6 0 0 0 0
Repaired tetralogy of Fallot 9 17 7 17 23
Pulmonary stenosis 7 10 4 3 3
Operated/dilated pulmonary stenosis 4 1 4 1 5
Repaired pulmonary atresia + ventricular septal defect 0 1 7 5 3
Patent arterial duct 10 3 0 1 0
Left ventricular outﬂow tract obstruction 7 5 5 3 4
Operated/dilated left ventricular outﬂow tract obstruction 4 14 7 12 6
Repaired aortic coarctation 11 14 13 15 6
Repaired D-transposition of the great arteries 6 10 3 4 8
Palliated single ventricle (Glenn, Fontan) 16 10 9 6 12
Rastelli for double outlet right ventricle + transposition of the great arteries 0 5 2 6 4
Other unoperated congenital heart diseasesa 9 12 11 11 16
Other operated congenital heart diseasesa 6 6 13 9 8
a with fewer than ﬁve cases in each age group.
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likely to be due, to some extent, to lack of expertise among
the referring practitioners, as emphasized in the study from
Leeds [2]. It is remarkable that in some institutions nowa-
days, generalists receive no training in paediatric cardiology
— the assumption being made that it is too speciﬁc. Fur-
thermore, even in specialist training for paediatricians, the
training received in paediatric cardiology is often meagre.
These ﬁndings must have consequences for planning, train-
ing and manpower. Cardiac malformations are rare, but the
reality is that many more patients are now referred sim-
ply for safety. Unequivocally, there is an increasing ﬁeld of
referral simply for cardiovascular evaluation. Our results,
as with those of previous studies, ought to be noted by
those responsible for provision of services for paediatric
cardiology [9] and by those who establish the appropri-
ate emphasis for clinical instruction in paediatric residency
training programmes. Although a variety of conditions were
assessed in the outpatient paediatric cardiac clinic, some
diagnoses were encountered more frequently and should be
given emphasis in future curriculum development for cardiac
training for paediatric residents. Evaluation of murmur was
the most frequent reason for outpatient visits. Developing
stethoscope skills among residents for diagnosis of an inno-
cent murmur and for detection of the conditions that occur
most frequently would often fulﬁl clinical needs. It has been
suggested that paediatricians with special expertise in pae-
diatric cardiology should be trained to provide an efﬁcient
basic screening service in secondary centres [10]. However,
other studies [6] noted that children are sent preferentially
to tertiary referral centres. The fact that this service is pro-
vided by an experienced paediatric cardiologist who is able
to examine the child, perform and interpret the echocar-
diogram, and discuss its ﬁndings with parents in a single
consultation, in a centre where operative and other inter-
ventional procedures can be performed if necessary, may
inﬂuence the decision for such a referral.
Recently, there have been many changes in technology
and clinical practice in paediatric cardiology. A tertiary cen-
tre now provides a wide range of sophisticated diagnostic
services and the full range of treatments, interventions and
surgeries needed to produce high-quality outcomes in all
paediatric patients with congenital and acquired heart dis-
eases. These activities are very demanding in levels of skill,
time and resources. This care improvement also induces
a pronounced increase in the number of patients seen at
the ambulatory clinic, which reﬂects primarily the fact that
infant surgical mortality has fallen, leading to many more
patients with complex heart disease, requiring long-term
follow-up into childhood and then into adult life. Refer-
rals for detailed foetal echocardiography are also increasing
as routine anomaly scans in obstetric departments become
more searching. Antenatal diagnosis of cardiac anomalies
is now recognized as an opportunity to reduce morbidity
by optimizing early neonatal management. However, fewer
parents are opting for termination of pregnancy and a large
[c centre 741
eduction in the number of children born with major cardiac
efects is unlikely.
The increased need for attendance at outpatient clinics
as inevitable consequences for the clinical, teaching and
esearch activities of specialists in tertiary centres. Stafﬁng
n tertiary paediatric cardiac centres must be adapted to
he increasing workload in the subspecialty, and the devel-
pment of local expertise (general paediatricians with an
nterest in cardiology) will also be required.
onclusion
he workload of ambulatory paediatric cardiology in tertiary
cademic hospital settings is increasing at an alarming rate.
he reasons are multifactorial and these data may be help-
ul in future planning of consultant manpower. They may
lso contribute to curriculum development in the cardiac
raining of medical students and paediatric residents.
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